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Unit 8 


Е Linear Graphs& ` 


Q1. 


Their Application 


| EXERCISE 8.1 


Determine the quadrant of the coordinate plane 
in which the following points lie: 


P(—4,3),Q(—5, 2), R(2, 2) and $(2, —6). 


Solution: 


Q2. 
(i) 


P(—4,3) lies in Second quadrant. 

Q(—5,—2) lies in Third quadrant. 

R(2,2) lies in First quadrant. 

S(2, —6) lies in Fourth quadrant. ALVA 
Draw the graph of ẹach of the following.” 

х = 2 2 үу 


Solution: 


Table for the points of the-equation x = 2 is as under: 


| x | 2 | йыз 2 | 2 | 2 
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(ii) x= -3 

Solution: 
Table for the points of the equation x = —3 is as 
under: 


p TII 
ОК eee 


Plotting these points and joined them we get the graph 
of y = —1 as under: 
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\ Or 


(iv) у = 
Solution: 
Table for the 


"T Plotting these points and joined them we get the graph 
4 Gof y= 3 as under: 


"LLL LI LL Tel | 131 ШЕ ШЕ 
ИЙ ИЕШЕ ЕНЕН БА ДИ ЕНЕ ЕНЕ ЕНЕН 
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(v) у=0 
Solution: 


Table for the points of the equation y = 0 is as under: 


Plotting these points we see that all the points are on x- 
axis. So the graph of the equation y = 0 is x-axis as 
shown below. 


vi) +x =0 
Solution: 
Table for the points of the equation x = 0 is as under: 


Plotting these р эіпіѕ we see that all the points are on y- 
axis. So the gr&^h of the equation x = 0 is y-axis as 
shown below. 
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(ун) à у MS 


Solution: | 

Table for the points of the equation y = 3x is as 
under: 

[4:0 99 1.51 | 09 0 1 ә 

|y | -6 {| -3 | 0 | 3 | 6 | 
The points (x, y) are plotted in the plane as shown 
below: 
Joining them we get the graph of the line y = 3x as 
under: 
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(viii) —у = 2x or y = -2x 
Solution: 
Table for the points of the equation y = —2x or 
= 2x iS as under: 


The points are plotted in the plane as under. By joining 
the plotted points we get the graph of the equation 
—y = 2x as under: 
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(ix) ; E -X ог х = 0.5 
Solution: , 
Table for the points of the equation х = 5 = 0.5 is as 


under: 
~x [05 | 05 | 05 | 05 | 05. 
у 2 |a| o [ 1 | 2 | 


The points are plotted in the plane = low. Joining 
them we get the graph of the equation > = x as under. 
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(х), зуух = 5x 


Solution: Я 
Table for the points of the equation Зу = 5x огу = = x 
is as under: 


The points are plotted in the plane as under. By joining 
the plotted points we get the graph of the equation 
Зу = 5x as under: 
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(хі) у= 7—0 or y = 2x 

Solution 

E for the points of the equation is as under: 
mn 


The points are plotted in the plane as under. By joining 
the plotted points we get the graph of the equation as 
under: 
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NY дь 
ча = | 


(xii) 2x-y=2 ог у = 2х- 2 
Solution: 


газе tor the пе pomis ofthe e wation 3 as unger: 


The points are plotted in the plane as under by joining 
the plotted points we get the graph of the equation as 
under: 
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(xiii) х- rn : 
Solution: V 


ie. "х= 3y- 1 or dic 


The points are plotted in the plane. By joining the 


plotted points we get the graph of the equation as 
under: 
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(xiv) 3x- 2у + 1 = 0 or у = TM 
Solution: 
Table for the points of the equation is as under: 


The points are plotted їп the plane and by joining them" 
we get the graph of the equation as under: 
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Q3. Аге the following lings E апе to x-axis 
(ii) joie to. узах 


(i) 2х-1=3 (i) x+2=-1 
(й) 2у+3=2 (vV) х+у=0 
(v) 2x-2y т 

(i)... 2x- ‘T= 

Solution: 


2x=3+1=40r х= 2 
is a line parallel to y-axis. 
(ii) x+2=-1 


x=-1-2 or x=-3 
is a line parallel to y-axis. 


(üi) 2у+3 = 2 
«Solution: 
2y=2-3=-1 or pisos 


2 
is a line parallel to x-axis. 


(iv) x+y=0 
Solution: 
х=—у 
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neither parallel to x-axis nor y-axis. 
(v) 2х-2у=0 
Solution: i 
2x=2y . Of "x-*y | 
neither parallel to x-axis nor y-axis. 
Q4. Find the value of m and c of the following lines 
by expressing them in the form y = mx + c. 
(а) 2х+Зу-1=0 (b) x-2y=-2 
(c) 3x+y-1=0 (d 2x-y=7 
(e) 3-2x+y=0 (f) 2х = у + 3 
(а) 2х + 3у 1 = 0 f | 
Solution: 
Зу = -2х +4 or ys-ix4i 
Since y = тх + с | | 
So mz –2 cz 
3 3 
(b x-2y--2 
Solution: 
—2y = -x-2 or 


Since у=тх+с 


Since у=тх+с 


So m= —3, с= 1 
(d 2х-у=7 
Solution: 


-у= – 2х+7 ог у= 2х -7 
Since у = тх + с 


so m=2, ` c--7 
(е) 3-2x+y=0 

. Solution: 

| у=2х-3 

Since у=тх+с | 

So m=2, c=-3 | 
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(f) 2х = у + 3 
Solution: 
y=2x-3 
Since у = тх + с 
So m = 2, c=-3 
Q5. Verify whether the following point lies on the 
line 2x — y + 1 = 0 or not. 
(i) (23) (п) (0, 0) 
(шу (-1,1) (м) (2,5) 


(v) (5, 3) 
(0 (2,3) 
Solution: 


The line is 2x - у + 1 = 0 for the point (2, 3) 

2(2)-3+1=4-3+1=2+0 
2. point does not lie on the line 
(п) (0,0) 
Solution: 

The line is 2x - y * 1 
For the point (0, 2 


(it) 


So | 
ж. Sul y+ 1=0 for (-1, 1) 


2(-1)-1+1=-2-1+1=-2#0 
г. the point does not lie on the line 
(iv) (2, 5) 
Solution: 
The line is 2x - y + 1 = 0 for the point (2, 5) 
2(2) - 5+1=4 - 5+1=0 
+ the point lies on the line 


(м) (5,3) 
Solution: 
The line is 2x - у + 1 = 0 for the point (5, 3) 
2(5) - 3+1=10-3+1=8 +0 
^ the point does not lie on the line. 
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| EXERCISE 8.2 


Draw the conversion graph between litres and 


Q1. 
gallons using the relation 9 litres = 2 gallons 
(approximately), and taking litres along 
horizontal axis and gallons along vertical axis. 

| From the graph, read 

(i) the number of gallons in 18 litres 

(ii) | the number of litres in 8 gallons 

Solution: 


9 litres = 2 gallons 
As liters are represented along horizontal axis and 


gallon along y-axis we have 
yz =x or y = 0.22 x (approx) 


The table for values of xandyis | 
( x | 0 ] 1 | -2 | 3 ghee 
у | o | 022 | 044 | 0681. - 


Plotting these points and joining them, we get the graph 
of y= 0.22 xis under: . DI < 


"NT 


M L 
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(i). To read the number of gallons in 18 litres. We draw the 

. vertical line through point showing 18 litres. It meets 

the graph of y = 0.22 x at L. We read that L shows 4 
gallons. 

(ii) Тһе number of lites in 8 gallons. We draw the 
horizontal line through the point showing 8 gallons. It 
meets the graph of y = 0.22 x at M. Against M we read 
36 litres. 

Q2. On 15.03.2008 the exchange rate of Pakistani 
currency and Saudi Riyal was as under: 

1 S. Riyal = 16.70 Rupees 


, Solution: 
у = 16.70 x 
___the table for values of x and y is as under: _ 
m и BURN. 
S © eee Ю 


шиаи и 
ү үү 
S25 БЕ Б ЖЕ Е БЕГИ ИШ 
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Sketch the graph for following lines. , 

(a) х-Зу+2=0 (b)  3x-2y-1-0 
(c) 2у-х+2 = 0 (d) у-– 2х = 0 

(е) 3у-1= 0 (f) y+3x=0 

(g9) 2x+6=0 


or y=" 
We tabulate the v values s oH у) аѕ. unger dra 


—— —— — - 


Pe ae ae: ЫП, 
E 0.3 | 066 ; 1 P WEN E ERI EM 


Plotting these.points we geta the graph of the equation, 
as under: 


A 
TA 
A l- 
y J^ 
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(b) 3x-2y-1=0 


or = -—— 
Tse eet 
i. -2 | -05 | 


Plotting the values of x and y and joining these we get 
the graph of the equation as under: 
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Plotting these points and joining them we get the graph 
of the equation as under 


(d) каше in 


P mur x ране the va values of (x, ERONE Pid 
he o 


Бк oe as 


Plotting these points and joining them we get the graph 
of the equation as under: 
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Plotting these points in the plane and joining them we 
get the graph of the equation 3y - 1 = 0. 
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or = -3x 


Plotting these points and joining them we get the graph 
of the equation y + 3x = 0 is under: 
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х=-3 


Plotting them joining them we get the graph of the 
equation as under. 
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* 


Draw ihe оны jór Allowing relations. 


Q4. 

(i) One 2 "xm 

(ii) Qi Абе - ;. 4 t tectare 
(1) Р == 2 эс. 

(iv) one foo же uw 
Solution: 

(i) One... -- iik" 


Mv 


Let v= 
We tabu!siz «ue of x and y as under: 
0 


Mile is taken along x-axis and Km along y-axis. 
We plot the point (x, y) and joining them we get the 
graph of y = 1.6 хте. conversion graph of miles and km. 
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(ii) Э Кол Acre = = 0.4 Несїаге 
|. Kf Acre is measured along x-axis аб hectare along y- 
axis then у= 0.4х 
The ordered pairs are tabulated in the :ciiowing table. 


[x 0.29 J-i | 2 1—4 | 
0 04 | 08 | 12 | 
The corresponding points (0, 0), (1, 1.4), (2, 0.8) etc, 


are plotted in the xy-plane. Join of which. forms the 
graph of conversion of y = 0.4 x. 
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(i) F=ŻC +32 NA 
_ We tabulate t the values | °С C arid ds МҰ 
Xu 30° | o» _| 


E pru ЩЩ ый жа 10477 
Plotting these- Points and joining them we get. the 
EAE graph ofF=2C +32 as under: 
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(iv) ` One Rupee = = $ 

or One Rupee = 0.01$ 

If $ y is an expression of Rs. X, expressed under the 
rule y = 0.01 x * 

. . We tabulate the value of x ‹ and y as under: 
MESE 10 | 20 | 30 | 40 | 
|. у 0.1 0.2 03 | 04 ; 

Plotting the points corresponding Чо the Be e 


pairs E y) from the table and joining them we get the 
required graph 


траци 
Е “| MEE 


ГЕГИ" 
ЕБИ EI 
шз дшш шш шшш 
аа 
Ok a M A A A 


Solve the following pair of equations in x and y 


graphically. 
01. x+y= 0 and 2x - yeaz 0 
Solution: 
Let the system of the equations be 
х+у=0 (i) 
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2x-y+3=0 (ii) — » 

For (i) y = -x the table of values is 

CHA SQUE TURN AME ТН ЗЕ: 
|» |] 0 | 1 | - = 


в or (ii) y = 2x + з the LA LA I of values is 
———L—28——— | 
g h. 


The solution of the systèm is the point R where the two 
lines meet i.e. R(-1, 1) such that x= -1, y = 1. 
Q2. х-у+1= Оапах-– 2у = ~ 1 
Solution: 
Let the system of equations be 
x-y+1=0 (i) 
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For (ii) у = 1 the table of values is 
T- ER ESAE —ÀSP— T^ ааа — ТЕГ ЗБЕ 
| З 0 в 1 
E ЖЕН NUN 
—— M [0 mM MM к= 
| h. 


ma Z MN v 7: KT 
“дее 


The ЖООП of the system is the point R where the two 
© lines meet i.e. R(-1, 0) x = -1, y = 0. 
Q3. pee Oandx + 2y = 2 


Solution: 
Let the system of equations be 
2x+y=0 
x+2y=2 "n 
гог i) у = -2x, me table of ае is 
Ен ЖИН ИШЕ 

For a y=—, = table of values i: is 

а "n x 2 _ 2 | 

i | 0 2 NE. 


желе J СЕУ ЖЕЛИ races EX 
By plotting the points we get the following graph. 
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- The solution of the Ыт oh a ue R where the two 
24 
imes meet ie. R| — 2,2) 


Wd 2 К » 4 
xs у=; 
Q4. x+y- 1= Оапах-у+1 = 0 
Solution: 
Let the system of equations be 
x+y-1=0 (i) 
х-у+1= 0 (ii) 
i) y= = - x, ће table of values is 


For (ii) y 2 x * 1, the table of values is 
x &1 2 
| 0 


By plotting the points we get the following graph. 
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\ 
IN] 
4 a dot 
0° 5р У 


The solution of the етт is the point R where the two 
lines meet і.е ROO, А)" 
or х= х = T. 

Q5. 2x x 1 =Oandx=-y 


Solo 
- Let the system of equation be 
әу +y-1=0 (i) 
cay | (ii) 


= 1 - 2x, the table of values is 


For (ii) yz -x, the table of values is 
x рол MINE т 
y | 9 | -t | 1 

By plotting the points we get the following graph: 
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TRCN TT 
CECH ee BEE 
1 Laf {2х[+У[-1 o — 
The solution об the system is the point R where the two 
lines тее ie.  R(1, -1) 
E "un A 


Ш REVIEW EXERCISE 8 


Q1. Choose the correct answer. 
(i) If (x — 1, y + 1) = (0, 0), then (x, y) is 
(a) (1-1) (b | (-1.1) 

(c) (1, 1) (d) (51,1) 
(ii) If (x, 0) = (0, y), then (x, y) is 


(a) (0.1) (b (1,0) 

(c) (0,0) (d) (1,1) 
(ii) Point (2, —3) lies in quadrant 

(a) | (b) I 

(с) Ш (d IV 
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(iv) Point (-3, —3) lies in quadrant 


(a) 1 (b) [| 
(с) 111 (9) iV 
(v) Ify=2x+1,x= 2then yis 
(a) 2 (b) 3 
(с) 4 (d) 5 
(vi) Which ordered pair satisfy the equation y = 2x. 
(а) (1.2) (b) (2,1) 
(c) (22) (d) (0,1) 
Answers: 
(iii) d (vi) a 
Q2. Identify the following statements as True or 
False. 
(i) The point O(0, 0) is in quadrant It. \ X 
(ii) The point P(2, 0) lies on x-axis. wre f Ж 
(iii) Тһе graph of x = —2 is а vertical linda L > 


(iv) 3- y= 0 is a horizontal line- 
(v)  ThepointQ(-1, 2 isi ps 
(vi) The point RS “—2)5\ 
(vii) y= xis a line on whi 
Ts The 
D xml SU —3) lies in quadrant " 
point R(O, 1) lies on the x-axis. 
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Q3. Draw the following points on the graph paper. 
(—3, -3), (-6, 4), (4, —5), (5, 3) 

Solution: 

MIIIIIIDTIAILILILLLLLILLIA 

LIII TT TTL TU IIILII.II. 


ы? | Draw. the merum of the following. . 


ca) x = -6 (ii) у=7 
' (iii) х = ; = 2.5 (iv) = -; = -4.5 
(v) y=4x (vi) у= -2х +1 
() х= -6 
Solution: 


We tabulate the values of x and y as 


Plotting these points and joining them we get the graph 
of the line x = -6 as under: 
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We tabulate the values of xand} uM ` 


a 

mmm Is 
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(iii) х=; = 2.5 
Solution: 


We tabulate the values of x and y as under: 
| x ]| 2 25 | 25 ] 25 2.5 
1 2 


Plotting these and joining them we get t the graph of the 
line x = 2.5 as under: 


Hte etH 
SRR 


А s ee 
(iv) у= 2 4.5 
Solution: 

We tabulate the value of x and y as uncer: 


Plotting these po.'its and joining them we get the graph 
of the equation x = - as under: 
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We tabulate the values of x and y as under: 


[x [-2]-2|9/, tf] 2 13 | 
Гу | 3 |a] Oo | 4 |8 112 


Plotting these points and joining them we get the graph 
the equation y = 4x as under: 
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(vi) y=—-2x+1 
Solution: 
We tabulate the value of x and y as under: 


Plotting these points and joining them we get the graph 
of the equation y = -2x + 1 as under: 
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0.62 x 
Plotting these points and јон. 


. ef the equation 


We tabulate the values of Xas 


Draw the following graph. 


у 


Solution: 


(i) 


Q5. 
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(1) y22.5x 
Solution: 
We tabulate the values of x and y as under: 


Plotting these points and joining the.» we get the graph 
of the equation y = 2.5 x as under: 


Q6. Solve the following equations graphically. 


(i)  x-yz1, х+у=; 
(ii) x= 3y, 2x- Зу = ~ 6 
(ii) iG» = 22 (x-y) =-1 
() х-у=1, x+y => 
Solution: 
Let the system of equations 5e 
x-y=1 (i) 
х+у=2 s (i) 


For (i) y = x - 1, the table values is 
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For в) у= =--х, x, the table of values i is 


e Seow Youn Meck bae 
y _ 25 15 05 -05 ' ie 
By plottina ле points of (1) and (ii) we get the following 
graph. 


+ 


The solution set of the system is the point R 
Le. R(, — 1) or (0.75, -0.25) 


(й) х = Зу, 2х - Зу 2-6 
Solution: 
Let the system of equations be 
x = Зу or y= - x (i) 
2x - 3y = -6 i (ii) 
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For (i) y = 2 x, the table of values is 


2х+6 


For (ii), y = , thé table of value is 


By plotting the points of (i) and (ii) we get the following 
graph. 


ГТ Те” I ГТ ҮЕ 14 
ТТА 62 
ТУ 


The solution set of the system is the point R (-6, -2) 
x = —6, y = —2. 
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А 1 
(Ш) (х +у) = 25, 


(x-y) 2-1 
Solution: 
е system of equations is 
„к ty) = 2 (i) 
1 
; (х-у) = -1 (i) 


=a = 6 - x, the table of values is 
eee ere atajo 2 
ea свт реса 
| x | -2 | 0 | 

LY | 


мүл 
шлш INA Tt и 


The solution set of the system is the point R. 
ie. R(2,4) or x=2,y=4 
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